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RATNAGNEP ATAK  
 
hutakarabaW ihallutamharaW mukialaumalassA  
 hayadih nad ,kifuat ,tamhar satA .twS hallA igab ijup alageS -  ayN
 gnay ini ispirks nanusuynep kiab nagned nakiaseleynem upmam silunep aggnihes
“ ludujreb imerP  anugiwD awiJ isnarusA nanuhaT   kutnU magareS ismusA nagned
nagnubaG sutatS  adapek nakharucret asaitnanes agomes malas atres tawalahS .”
 napalegek nalaj irad aisunam gnibmibmem halet gnay ,waS dammahuM ibaN
.malsi amaga utiay gnaredneb gnaret gnay naaj ujunem  
as nakapurem ini rihka saguT  helorepmem kutnu nasululek tarays utas hal
 silunep ,ini rihka sagut naiaseleynep nad nanusuynep malad ,)1S( anajraS  raleg
 .gnusgnal kadit nupuam gnusgnal kiab kahip iagabreb nautnab irad sapelret kadit
ggnihret kat hisak amiret asar ilak amatrep uti kutnU  adapek nakrutah silunep a
( adnahayA sirA.M ( adnubI nad ) itwardnE  hisak nakhapmilem halet gnay ,atnicret )
 irebmem halel hanrep kat gnay ,salabret nikgnum kat gnay iretam aguj gnayas
I nad hayA itamharem ulales TWS hallA agomes ,a’od atres tagnames ,isavitom  ub
.nimA ,tarihka nad ainud naigahabek nakirebmem atres  
  ,nagnibmib ,naras tapadnem kaynab silunep ,ini ispiks nasilunep adaP
 nakiapmas silunep ,uti anerak helO .kahip iagabreb irad nautnab nad aod ,nahara
rasebes gnay hisak amiret napacu - ep atres aynraseb iggnites gnay naagrahgn - 
:adapek ayniggnit  
.1   .rD .forP kapaB K  .H .gA.M ,.gA.S ,nidihajuM damhA  satisrevinU rotkeR ,
.uaiR misaK firayS natluS iregeN malsI  
.2  apaB  k .rD  .srD  gA.M ,iwamraD damhA .  ukales  nad sniaS satlukaF nakeD
 iregeN malsI satisrevinU igolonkeT .uaiR misaK firayS natluS  
.3   ubI anivseD inaP irA cS.M , .  ukales  auteK idutS margorP   akitametaM
srevinU igolonkeT nad sniaS satlukaF  firayS natluS iregeN malsI sati  misaK
.uaiR  
.4  nojirpA kapaB , .iS.S  dE.M . gnibmibmep ukales  kimedakA gnibmibmeP nad  
ynab halet gnay ebmem ka isavitom ,tahesan ,nahara nakir   iagabreb nad
.silunep adapek agrahreb gnay namalagnep  
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.5   kimedaka sativis panegeS idutS margorP   nad sniaS satlukaF akitametaM
 amaturet uaiR misaK firayS natluS iregeN malsI satisrevinU igolonkeT
.aynnagnibmib nad umli alages sata hisak amiret ,nesod hurules  
.6  ukkidA  ( ykziR nad araiT  tagnames nad isavitom irebmem halel kat gnay )
od atres ’ ret kat gnay a .salab  
.7  namet huruleS -  id namet idutS margorP   gnay 4102 natakgnA akitametaM
amasreb gnaujreb - gnanek kutnu hisak amiret nad ipmim hiarem kutnu amas -
.naipmi iapaggnem malad amasreb tujarid gnay hadni nagnanek  
.8  tuP amapatseR adleneiD uktabahas kutnu apul kat naD ir .iS.S ,  ,  iretuP
iraS gnayaM  , iS.S ,artiW .  , iS.S ,itairaH iweD . luruN ,  iS.S ,ansuH .  nad
iS.S ,naitsugA .  ,  utas itagnameynem gnilas nad amasreb gnaujreb halet gnay
atic haubes ayniapacret kutnu imed nial amas - .ini ailum atic  
.9   ybmeB roF sknahT laisepS  nad nautnab sata ,ES ujunem gnay adnaikziR
.silunep adapek nakirebid halet gnay nagnukud  
.01   kiab ini ispirks nakiaseleynem malad utnabmem tuki gnay kahip aumeS
.liretam nupuam lirom  
 nakumetid tapad ini ispirks kilabid ,parahreb tapad aynah silunep aynrihkA
es  uata saul hibel gnay nasawaw nad taafnam nakirebmem tapad gnay utaus
 nasuruJ awsisaham hurules igab nad ,acabmep ,silunep igab hamkih nakhab
. akitametaM  
hutakarabaW ihallutamharaW mukialaumalassaW  
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 I BAB  
NAULUHADNEP  
1.1  gnakaleB rataL  
 pukuc gnalibid asib aisenodnI id isnarusa nagnabmekrep ini nagnakaleB
 aguj nad isnarusa sinej iagabreb nakumenem asib ini taas anam id ,kiab
 nahutubek macam iagabreb nagned nakiausesid tapad ajas utnet gnay ayntaafnam
epid gnay isnarusa r naktapadnem asib kutnu utnabmem naka ini laH .nakul  
et gnilap gnay isnarusa nanayal  .napudihek malad id lamiskam anugreb nad tap
 kutneb iagabes nakanugid gnay isnarusa nanayal haubes halada awij isnarusA
ek aynlubmit padahret nagnudnilrep  natapadnep ayngnalih uata laisnanif naigur
 )gnuggnatret( agraulek atoggna naitamek aynada tabika agraulek uata gnaroeses
 kutnU .tubesret agraulek igab hakfan rebmus idajnem aynasaib gnay
m lawa kajes alib kajib tagnas naka akam ,tubesret lah isapisitnagnem  nakanuggne
.awij isnarusa  
gnadnU malad isnarusA -  ahasu gnatnet 2991 hT 2 .oN gnadnU
 kahip anam id ,hibel uata kahip aud aratna naijnajrep halada naisnarusarep
 imerp amirenem nagned ,gnuggnatret adapek irid naktakignem gnuggnanep
p nakirebmem kutnu ,isnarusa t adapek naitnaggne e ,naigurek anerak gnuggnatr  
nagnalihek uata nakasurek   bawaj gnuggnat uata nakparahid gnay nagnutnuek
 irad lubmit gnay ,gnuggnatret atiredid naka nikgnum gnay agit ek kahip mukuh
mep utaus nakirebmem uata ,itsap kadit gnay awitsirep utaus  gnay narayab
nakgnuggnatrepid gnay gnaroeses aynpudih uata laggninem sata nakrasadid  
)4002 ,osokarP( . 
   ,awij isnarusa imerp macam aparebeb adA  imerp halada aynaratnaid
 nakrayabid tapad gnay imerP .nahacep imerp nad ,nanuhat imerp ,laggnut
ubesid sugilakes  araces nakrayabid tapad gnay imerP .laggnut imerp nagned t
 nahacep imerp nakgnadeS .nanuhat imerp tubesid ,nuhat paites naklasim ,alakreb
ait adap rayabid tapad gnay imerp halada  nupuata ,ilakes nalub agit ,retsemes p
 .nalub paites  
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  halada magares ismusA  gnaulep awhab nakataynem gnay ismusa utaus
sa atresep kutnu laggninem  isatumok isgnuf adaP .amas uti utkaw paitesid isnaru
 mukuh nad erviom ed  apureb aynah nakanugid gnay awij isnarusa  atresep aisu ,
 .talub nagnalib gnutihgnem tapad magares ismusa nakgnadeS   nanuhat imerp
 aggniheS .lamised nagnalib kutnebreb gnay awij isnarusa atresep aisu kutnu
 hibel nanuhat imerp nagnutihrep lisah ,magares ismusa nakanuggnem nagned
.taruka  
 wd awij isnarusa nagned tiakret naitileneP  helo nakukalid halet aguj anugi
( itawaniP “ luduj nagned )7102  nagned anugiwD awiJ isnarusA nanuhaT imerP
”magareS ismusA . .anugiwd awij isnarusa nakanuggnem tubesret naitilenep adaP  
magares ismusa nakanuggnem gnay nanuhat imerP  letid halet  helo aynmulebes iti
5102( ajaridnA luduj nagned )  “  nagned akgnajreB awiJ isnarusA nanuhaT imerP
 .”nagnubag sutatS kutnu magareS ismusA  gnay isnarusa tubesret naitilenep adaP
 lah nakrasadreB .nagnubag sutats kutnu akgnajreb awij isnarusa halada nakanugid
naitilenep nakukalem kutnu kiratret silunep ,tubesret   idajnem nakgnaunem nad
 luduj nagned ispirks  ismusA nagned anugiwD awiJ isnarusA nanuhaT imerP“
.”nagnubaG sutatS kutnu magareS  
 
2.1    halasaM nasumuR  
  nakpatenem silunep ,nakiaruid halet gnay gnakaleb ratal nakrasadreB
 ini naitilenep malad halasam nasumur :halada  
.a   anamiagaB nagnutihrep lisah   nakrayabid naka gnay nanuhat imerp aynraseb
helo  anugiwd awij isnarusa atresep  magares ismusa nakanuggnem nagned  
.nagnubag sutats kutnu  
.b   ismusa nagned anugiwd awij isnarusa nanuhat imerp lisah anamiagaB
tats kutnu magares nagnubag su   nagned naahasurep nakutnetid gnay
 magares ismusa nagned anugiwd awij isnarusa nanuhat imerp aynraseb
nagnubag sutats kutnu  
. 
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3.1    M nasataB halasa  
  ,naitilenep naujut nagned iauses ini halasam malad nasahabmep ragA
 nasatabmep aynada nakulrepid :halada ,halasam  
.a   kutnu ilareneG isnarusa naahasureP atad halada nakanugid gnay ataD
.nagnubag sutats kutnu anugiwd awij isnarusa  
.b  .9991 nuhat )IMT( aisenodnI atilatroM lebaT nakanuggneM  
.c  .nagnubag sutats kutnu gnutihid naka gnay nanuhat imerP  
.d   gnauleP .amas uti utkaw paitesid isnarusa atresep kutnu laggninem  
.e  .atad 51 halada nakanugid gnay anugiwd awij isnarusa atad kaynaB  
 
4.1    P naujuT  naitilene  
  halada ini naitilenep  malad naujut akam ,halasam nasumur nakrasadreB
 nanuhat imerp aynraseb helorepmem kutnu helo nakrayabid naka gnay   atresep
anugiwd awij isnarusa  magares ismusa nagned  nagnubag sutats kutnu . 
 
5.1    P taafnaM naitilene  
 :halada ini naitilenep taafnam nupadA  
.a  siluneP igaB  
 aynraseb nakutnenem kutnu magares ismusa nakisakilpagnem upmaM
gnay nanuhat imerp  .anugiwd awij isnarusa atresep helo nakrayabid naka  
.b   nakididneP agabmeL igaB  
 igab isnerefer nahab iagabes nad acabmep igab isamrofni anaras iagabeS
.nakhutubmem gnay kahip  
 
6.1    nasiluneP akitametsiS  
  irad iridret ini rihka sagut nasilunep malad akitametsiS :utiay ,bab amil  
I BAB    NAULUHADNEP  
 nasatab ,halasam nasumur ,halasam gnakaleb ratal isireb ini baB
 akitametsis nad naitilenep taafnam ,naitilenep naujut ,halasam
.nasilunep  
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 II BAB   IROET NASADNAL  
lah gnatnet isireb ini baB -  iagabes nakidajid gnay lah  iroet nasadnal
.ini rihka sagut nasilut nagnabmegnep kutnu  
 III BAB   NAITILENEP IGOLODOTEM  
nanuhat imerp aynraseb nakutnenem kutnu rudesorp isireb ini baB  
anugiwd awij isnarusa . 
VI BAB  NASAHABMEP  
imerp aynraseb nakutnenem gnatnet sahabmem ini baB   nanuhat
a anugiwd awij isnarus  a nagned s .magares ismu  
 V BAB   PUTUNEP  
.nasahabmep hurules irad naras nad nalupmisek nakisireb ini baB  
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 II BAB  
IROET NASADNAL  
dA  sagut nanusuynep malad nakanug silunep gnay iroet nasadnal nupa
: tukireb iagabes halada ini rihka  
 1.2  awiJ isnarusA  
 As  atak irad lasareb isnaru ecnarussa   uata ecnarusni   itrareb gnay
nanimaj uata nagnuggnatrep  )6891 ,gniribmeS(  .  gnadnap tudus irad tahiliD
 nakgnutihrepmem malad akitametam isakilpa nakapurem isnarusa ,akitametam
okiser nagnuggnatrep hadeaf nad ayaib  .  nakgnabmitrepid gnay okiser aparebeB
ak atres naruggnagnep ,tikas nad naakalecek ,naitamek halada ini lah malad  aner
u aut rum  ahasu gnadib nakapurem atrah sata isnarusa ahasu gnadib nakgnadeS .
 uata nakrucnahgnem tapad gnay okiser aparebeb adap nakujutid gnay isnarusa
 apureb tapad duskamid gnay itreporP .naayakek atrah uata itreporp macnagnem
gnarab - itrepes agrahreb gnarab  nial nad naahasurep ,naaradnek ,hamur - .nial  
  gnaro halmujes irad natakapesek uata naijnajrep nakapurem awij isnarusA
 utas halas adap habisum idajret alib nagnauek okiser nad natilusek lukimem kutnu
ap aynawij nakisnarusnagnem gnay gnaro paiteS .aynatoggna  naahasurep utaus ad
 nagned aynirid aratna silutret naijnajrep adap takapes halet itrareb isnarusa
 .isnarusa naahasurep nakrasadreB   idajnem igabid tapad awij isnarusa aynutkaw
 gnay isnarusa sinej utaus utiay pudih rumues awij isnarusA )1( :utiay sinej agit
 pudih gnajnapes ukalreb gnay edoirep lawaid nakukalid aynnarayabmep
 isnarusA )2( .laggninem gnuggnatret alibapa itnehret narayabmep ,gnuggnatret
 adap nakukalid aynnarayabmep gnay isnarusa sinej utaus utiay akgnajreb awij
 utkaw satab irad amas gnay edoirep  rihka adap nakukalid nad nakutnetid gnay
 isnarusa sinej utaus halada anugiwd awij isnarusA )3( nad ,narayabmep edoirep
 laggninem kiab ,silop gnagemep adapek nagnuggnatrep gnau nakirebmem gnay
hkareb taas nupuam nagnuggnatrep asam adap pudih nahatreb nupuam  asam aynri
nagnuggnatrep  )7102 ,idahluM( . 
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2.2  laggnineM gnauleP nad pudiH gnauleP  
  aisureb gnay gnaroeses pudih gnauleP  x  aggnih t  nakisatonid tapad nuhat
 nagned
 
 𝑡𝑝𝑥 .  aisureb gnay gnaroeses pudih gnaulep naamasrep kutnu aggnihes x 
 aggnih t :nagned nakataynid tapad nuhat  
𝑝𝑡
 
𝑥 � 1 �  𝑡𝑞𝑥                                             )1.2 (  
d  nagne  𝑡𝑞𝑥   aisureb gnay awij isnarusa atresep laggninem gnaulep halada x  nuhat
 aggnih t nuhat  .gnatad naka gnay  
𝑞𝑡
 
𝑥 � 1 �  𝑡𝑞𝑥               )2.2(  
   nakutnetid tapad ini laggninem gnaulep nad pudih gnaulep irad ialiN
atilatrom lebat adap  ada gnay atad nakanuggnem nagned  atilatrom lebaT .
 atresep gnaro kopmolekes irad atad nakrasadreb nususid gnay lebat nakapurem
gnay isidnok nagned isnarusa   irad napudihek tayawir isireb gnay amas
.tubesret gnaro kopmolekes  
  iuhatekiD 𝑙𝑥  aisureb pudih gnay gnaro halmuj halada  x  nad ,nuhat 𝑙𝑥+𝑡 
 aisureb pudih gnay gnaro halmuj  x aggnih nuhat   t  gnaulep akam ,ayntukireb nuhat
gnay awij isnarusa atresep pudih   aisureb  x  aggnih pudih nahatreb nuhat  t  nuhat
nakataynid ayntukireb  )3991 ,imatuF(  :nagned  
 𝑡𝑝𝑥 �
𝑙𝑥+𝑡
𝑙𝑥
                                                                             )3.2(  
nad  
 𝑡𝑞𝑥 �
𝑙𝑥−𝑙𝑥+𝑡
𝑙𝑥
                                                  )4.2(  
 aisureb gnay gnaroeses akiJ x  1 + t + x aisu iapacnem pudih nahatreb nuhat
 aynhalmuj nagned 𝑙𝑥+𝑡+1 :utiay aynpudih gnaulep aggnihes  
 𝑡+1𝑝𝑥 �
𝑙𝑥+𝑡+1
𝑙𝑥
                                                               )5.2(  
  aisureb gnay gnaroses anamid naidajek utaus tapadret akiJ x  nahatreb nuhat
aggnih pudih  t  aggnih laggninem naka nad nuhat u  anamid ,ayntukireb nuhat
 rumu aratnaid laggninem naka tubesret nuhat x aisureb gnay gnaro t+x  nad nuhat  
u+t+x   .nuhat  
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  nanikgnumek putunem kadit naahasurep uata isnatsni utaus adaP
imaus iagabes nagnubuh ikilimem gnay nawayrak uata iawagep nakajrekepmem -
ubi ,irtsi -  nakadagnem isnarusa naahasurep aynalakadA .ayniagabes nial nad kana
 aisureb gnay atresep kutnu nakkopmolegnep m  helo nakanerakid aynlasim , nuhat
imaus nagnubuh sutats - ini nakkopmolegneP .irtsi   nagnubag nagned tubesid gnires
.)5102 .kkd ,A nawliN(  
 kutnu nagnubag pudih gnauleP m  gnaro awij isnarusa atresep  aisureb gnay  
 
𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑚   aggnih nuhat t kireb nuhat :nagned nakataynid ayntu  
 𝑡𝑝𝑥1𝑥2𝑥3,…,𝑥𝑚  �  𝑡𝑝𝑥1 𝑡𝑝𝑥2  𝑡𝑝𝑥3 …  𝑡𝑝𝑥𝑚  
  �
𝑙𝑥1+𝑡
𝑙𝑥1
𝑙𝑥2+𝑡
𝑙𝑥2
 
𝑙𝑥3+𝑡
𝑙𝑥3
…
𝑙𝑥𝑚+𝑡
𝑙𝑥𝑚
                                                6.2( ) 
d  kutnu nagnubag laggninem gnaulep na m  gnaro  atresep awij isnarusa   gnay
 aisureb 𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑚  aggnih nuhat t  :nagned nakataynid ayntukireb nuhat  
 𝑡𝑞𝑥1𝑥2𝑥3,…,𝑥𝑚 � 1 �  𝑡𝑝𝑥1𝑥2𝑥3,…,𝑥𝑚   
  � 1 �  𝑡𝑝𝑥1 𝑡𝑝𝑥2  𝑡𝑝𝑥3 …  𝑡𝑝𝑥𝑚                                         7.2( ) 
1.2 hotnoC  
 nafeR kaP  .nuhat 01 utkaw akgnaj nagned isnarusa margorp itukignem irtsi nad
 irtsi aisu nakgnes ,nuhat 93 halada isnarusa kusam lawa taas adap nafeR kaP aisU
:nakutneT .9991 nuhat IMT nakanuggnem nagneD .nuhat 53 utiay nafeR kap  
.a  imaus laggninem nad pudih gnauleP  
.b  irtsi laggninem nad pudih gnauleP  
.c  nagnubag laggninem nad pudih gnauleP  
:naiaseleyneP  
naklasiM : 𝑥1    .imaus aisu nakataynem  
  𝑥2   .irtsi aisu nakataynem  
        𝑡  .utkaw akgnaj nakataynem  
 :iuhatekiD 𝑥1 � 93  nuhat  
      𝑥2 � 53  nuhat  
         𝑡 � 01  nuhat  
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)a   imaus pudih gnauleP  
 
𝑝𝒕
 
𝑥1 �
𝑙𝑥1+𝑡
𝑙𝑥1
 
�
𝑙 93 + 01
𝑙 93
�
𝑙 94
𝑙 93
 
        �
18329
05359
� 0, 8869  
imaus laggninem gnauleP  
 𝑡𝑞𝑥1 � 1 � 𝑝𝒕
 
𝑥1 
� 1 � 0, 8869  
� 0, 2130  
)b   irtsi pudih gnauleP  
𝑝𝒕
 
𝑥2 �
𝑙𝑥2+𝑡
𝑙𝑥2
 
�
𝑙 53 + 01
𝑙 53
�
𝑙 54
𝑙 53
 
�
44459
13079
� 0, 6389  
  gnauleP irtsi laggninem  
 𝑡𝑞𝑥2 � 1 � 𝑝𝒕
 
𝑥2  
� 1 � 0, 6389   
� 0, 4610   
)c  nagnubag pudih gnauleP  
    𝑝𝒕
 
𝑥1𝑥2 �
𝑙𝑥1+𝑡
𝑙𝑥1
𝑙𝑥2+𝑡
𝑙𝑥2
   
� 0, 8869 � 0, 6389  
� 0, 9259  
 nagnubag laggninem gnauleP  
      𝑡𝑞𝑥1𝑥2 � 1 � 𝑝𝒕
 
𝑥1𝑥2 
                             � 1 � 0, 9259   
                             � 0, 1740  
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3.2    magareS ismusA  
 raulek gnaulep awhab nakataynem gnay ismusa halada magares ismusA  
 )laggninem gnaulep(  gnauleP .amas uti utkaw paitesid isnarusa atresep kutnu
 aisureb gnay gnaroeses irad raulek x iapmas nuhat  t  nagned ayntukireb nuhat
 lavretni
 
0 � 𝑡 � 1  nagned nakisatonid 𝑞𝑥𝑡
   magares ismusa nakanuggnem
:tukireb iagabes nakataynid  
𝑞𝑥𝑡
 � 𝑡𝑞𝑥 8.2( ) 
nagned naidumeK  8.2( naamasreP nakisutitbusnem  helorepid ,)1.2( naamasrep ek )
 gnay gnaroeses irad pudih gnaulep  aisureb x  aggnih nuhat t  ayntukireb nuhat
:halada  
 𝑡𝑝𝑥 � 1 �   𝑡𝑞𝑥 9.2( ) 
.awij imerp nad satiuna nakutnenem malad nakanugid gnay halini ismusA  
2.2 hotnoC  
 ,naupmereP kutnu 9991 nuhaT aisenodnI atilatroM lebaT nakanuggnem nagneD
magares ismusa nakanuggnem  :halgnutih  
 naklasiM 𝑡 � 1 
𝑥 � 34  𝑎𝑡 � 𝑛𝑢   
:naiaseleyneP  
   𝑞𝑥𝑡
 �
𝑙𝑥−𝑙𝑥+𝑡
𝑙𝑥
 
 𝑞 34 1
 �
𝑙 34 −𝑙 44
𝑙 34
 
� �1 �
𝑙 44
𝑙 34
�  
� �1 �
36659
76859
�  
  � 0, 721200  
 
 𝑡. 𝑞𝑥 � 1. 𝑞 34  
   � 1.0, 821200  
 � 0, 821200  
 
 
II -6 
 
4.2  noksiD rotkaF nad agnuB takgniT  
 helorepid gnay agnub aratna nagnidnabrep nakapurem agnub takgniT
 nagned naklobmisid gnay ,nakisatsevniid gnay ladom padahret  .i  lasoporp malaD
 .kumejam agnub takgnit halada nakanugid gnay agnub takgnit ,ini  
 gnay agnub takgnit halada kumejam agnub takgniT  nakrasadreb gnutihid
 ladom naidumek ,alakreb araces agnub nagned habmatid hadus gnay lawa ladom
 .ilabmek nakagnubid tubesret agnub nagned nakhabmatid gnay  takgnit malaD
 isgnuf utaus nakisinefedid kumejam agnub v :tukireb iagabes noksid rotkaf utiay ,  
 
𝑣 �
1
1+𝑖
 .2( 01 ) 
 
5.2  pudiH satiunA  
 A  narayabmep naiakgnares nakapurem satiun  gnay patet  helo nakukalid
 utnetret halmuj malad alakreb araces isnarusa naahasurep adapek isnarusa atresep
utnetret utkaw akgnaj malad nad  )3991( imatuF turuneM  .  
 ada pudih satiunA  ih satiuna utiay ,sinej aud nad pudih rumues pud   satiuna
.akgnajreb pudih   ukalreb gnay pudih satiuna halada pudih rumues pudih satiunA
 gnuggnatret akij itnehret naka narayabmep uata gnuggnatret is gnajnapes
ratnemes pudih satiuna nakgnadeS .ainud laggninem  aynah akgnajreb uata a
 ianegnem sahabid aynah ini bab bus adaP .utnetret utkaw akgnaj aggnih ukalreb
 pudih satiuna nad akgnajreb lawa pudih satiuna utiay ,akgnajreb pudih satiuna
.akgnajreb rihka  
 p lawa adap ialumid narayabmep akgnajreb lawa pudih satiunA  akam ,edoire
 aggnih nuhat paites nakukalid narayabmep �𝑛 � 1�  itnehret naka nad nuhat
ek nuhat mulebes ainud laggninem gnuggnatret alibapa -�𝑛 � 1�  iuhatekiD .  𝑡𝑝𝑥  
 aisureb gnay awij isnarusa atresep pudih gnaulep nakataynem x  nahatreb nuhat
aggnih pudih  t  ,nuhat n  nad nagnuggnatrep utkaw akgnaj v  rotkaf nakataynem
:nagned nakataynid akgnajreb lawa pudih satiuna ianut ialiN .noksid  
 ?̈?𝑥:𝑛|��� � 1 � 𝑝𝑣 𝑥 � 𝑣
2 2𝑝𝑥 � 𝑣
3 3𝑝𝑥 � ⋯ � 𝑣
𝑛−1 𝑛−1𝑝𝑥  
 ?̈?𝑥:𝑛|��� � ∑ 𝑣
𝑡𝑛−1
𝑡=0 𝑝𝑥 𝑡
  11.2( ) 
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 paites nakukalid narayabmep ,akgnajreb rihka pudih satiuna adap nakgnadeS
ek edoirep aggnih 1 edoirep irad ialumid nuhat -  naklasiM .n
 
 𝑡𝑝𝑥   pudih gnaulep
 rumureb gnaroeses x  aggnih t  ,ayntukireb nuhat n  nagnuggnatrep utkaw akgnaj
 nad  v  rotkaf nakataynem  akgnajreb rihka pudih satiuna ianut ialin akam noksid
 ,imatuF( nakataynid narayabmep nautas 1 rasabes nagnuggnatrep gnau nagned
:tukireb iagabes )3991  
  𝑎𝑥 � ∑ 𝑣
𝑡+1𝑛−1
𝑡=0 𝑝𝑥 𝑡+1
  21.2( ) 
 
 6.2   laggnuT imerP    
           anugiwd isnarusa laggnut imerP halada   asam aynrihkareb taas
 pudih nahatreb nupuam laggninem kiab ,silop gnagemep adapek nagnuggnatrep
.nagnuggnatrep gnau nakrayabid naka   
         nut imerP anugiwd awij isnarusa lagg   aisureb gnay isnarusa atresep kutnu x 
gnuggnatrep akgnaj nagned ,nuhat  amales na n  nagnuggnatrep gnau nad nuhat
 nagned nakisatonid silop nuhat rihka adap nakrayabid 𝐴𝑥:𝑛|���.  naklasiM v 
 ,noksid rotkaf nakapurem 𝑝𝑥 𝑛
   pudih tapad isnarusa atresep gnaulep nakataynem
 aggnih n  inrum anugiwd awij isnarusa laggnut imerp akam ,naidumek nuhat
amales isnarusa nagnuggnatrep asam nagned  n  nagnuggnatrep gnau nad nuhat
:)3991,imatuF( tukireb iagabes nakataynid narayabmep nautas 1 rasebes  
𝐴𝑥:𝑛|��� � 𝑣
𝑛 𝑝𝑥 𝑛
                                                                                           31.2( ) 
 
 7.2  anugiwD nanuhaT imerP  
  P  ianut ialin nagned amas imerp ianut ialin utiay awij isnarusa nanuhat imer
 awij isnarusa nanuhat imerp kutnu aggnihes ,nanutnas  atresep kutnu anugiwd
 aisureb gnay isnarusa x  amales nagnuggnatrep utkaw akgnaj nagned nuhat n  nuhat
:nagned nakataynid )3991,imatuF( rihka iapmas nakukalid imerp narayabmep nad  
         𝑃𝑥:𝑛|��� � 𝑅
𝐴𝑥:𝑛|���
?̈?𝑥:𝑛|���
   41.2( ) 
3.2 hotnoC  
 kopmolekes naklasiM utaus itukignem irtsi ,imaus   awij isnarusa margorp anugiwd  
g pudih sutats kutnu  aisureb imaus anamid ,nagnuba 93   aisureb irtsi ,nuhat 53  
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nuhat ad %01 rasebes agnub takgnit nagned ,  pR nagnuggnatrep gnau raseb n
8  .000.000.0  isnarusa margorp itukignem akereM  utkaw akgnaj nagned awij
gnuggnat 5 amales na   kutnu nanuhat imerp nakutnet ,tubesret atad iraD .nuhat
.nagnubag pudih sutats  
naiaseleyneP : 
 naklasiM
 
𝑥1  ,imaus aisu nakataynem 𝑥2 :akam ,irtsi aisu nakataynem  
:iuhatekiD  
𝑥1 � 93  
𝑥2 � 53  
 𝑖 � %01 � 0,1 
 𝑛 � 5 
 𝑅 � 𝑝𝑅 . 08 . 000 . 000  
s  noksid rotkaf nakutnetid uluhad hibelret ,nanuhat imerp nakutnenem mulebe
( naamasrep nakanuggnem nagned %01 agnub takgnit nagned .2 10 :helorepid )  
0909,0
1,01
1
=
+
=v
 
pudih gnauleP , :helorepid  
  𝑡𝑝𝑥 93 𝑥 53  �
𝑙𝑥 93 +𝑡
𝑙𝑥 93
 
𝑙𝑥 53 +𝑡
𝑙𝑥 53
 
     � 0, 8789  � 0, 3399  
     � 0, 1189  
k ( naamasrep nakanuggnem nagned ,naidume .2 11 :helorepid )  
?̈?𝑥:𝑛|��� � � 𝑣
𝑡
𝑛−1
𝑡=0
 𝑡𝑝𝑥1𝑥2  
  ?̈? 93 , 53 :5⌉� � ∑ 𝑣
𝑡4
0 �0, 1189 � 
   � 1 � 0, 0909 (0, 1189 ) � (0, 0909 )2(0, 1189 ) � (0, 0909 )3(0, 1189 ) �
                     (0, 0909 )4�0, 1189 � 
   � 1 � 0, 18198 � 0, 66018 � 0, 88637 � 0, 38966  
 � 4, 81901  
s ( naamasrep nakanuggnem nagned ,ayntujnale .2 31 helorepid )  
   𝐴 93 , 53 :5|� � 𝑣
𝑛 𝑝𝑥1𝑥2 𝑛
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� 𝑣𝑛 �
𝑙𝑥1+𝑛
𝑙𝑥1
𝑙𝑥2+𝑛
𝑙𝑥2
� 
    � (0, 0909 )5(0, 1189 ) 
  � 0, 88806  
s ( naamasrep nakanuggnem nagned aggnihe .2 41 helorepid )  
 𝑃𝑥:𝑛|��� � 𝑅
𝐴𝑥:𝑛|���
?̈?𝑥:𝑛|���
 
 � 08 . 000 . 000
0, 88806
4, 81901
 
 � 08 . 000 . 000 � 0, 571841  
 � 11 . 000458  
 rasebes halada nuhat lawa paites nakrayabid surah gnay imerp ,idaJ
pR  11 . 000458 . 
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III BAB  
NAITILENEP IGOLODOTEM  
  anugiwd isnarusa atresep atad ianegnem kejbo libmagnem ini naitileneP
magares ismusa nagned  nagnubag sutats kutnu   rihal nuhat atad apureb utiay
takgnit ,isnarusa atresep   .nagnuggnatrep gnau nad ,agnub  atad nagnabmegneP
 kutnu nakanugid gnay edotem nalisahrebek ijugnem nagned nakukalid
magares ismusa nagned anugiwd awij isnarusa nanuhat imerp raseb gnutihgnem  
nagnubag sutats kutnu . 
 hakgnal nupadA -  anugiwd awij isnarusa imerp raseb gnutihgnem hakgnal
:tukireb iagabes halada  
.1  nagnubag sutats kutnu anugiwd awij isnarusa gnatnet atad naklupmugneM . 
 awij isnarusa atad halada nakanugid gnay ataD ilareneg  102 nuhat adap 6  nad
02 71 y ,  gnau nad agnub takgnit ,isnarusa atresep rihal nuhat atad apureb utia
.nagnuggnatrep  
.2  naulep nakutneneM .isnarusa atresep kutnu laggninem g  
.3  .noksid rotkaf nad agnub takgnit nakutneneM  
.4   nagned anugiwd awij isnarusa akgnajreb lawa pudih satiuna ialin nakutneneM
magares ismusa  .nagnubag sutats kutnu  
.5   ismusa nagned anugiwd awij isnarusa laggnut imerp nakutneneM magares  
nagnubag sutats kutnu . 
.6  magares ismusa nagned anugiwd awij isnarusa nanuhat imerp naktapadneM  
nagnubag sutats kutnu . 
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hakgnaL -  kutneb malad taubid tapad sataid hakgnal F trahcwol  :tukireb iagabes  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1.3 rabmaG trahcwolF  naitileneP igolodoteM  
 
 
ialuM  
taD naklupmugneM  isnarusA gnatneT a
nagnubaG sutatS kutnu anugiwD awiJ  
 nakutneneM  gnauleP laggnineM  
 rotkaF nad agnuB takgniT nakutneneM
noksiD  
 lawA pudiH satiunA nakutneneM
 akgnajreB  magareS ismusA nagned
nagnubaG sutatS kutnu  
laggnuT imerP nakutneneM   isnarusA
 magareS ismusA nagned anugiwD awiJ
nagnubaG sutatS kutnu  
 isnarusA nanuhaT imerP naktapadneM
anugiwD awiJ   magareS ismusA nagned
nagnubaG sutatS kutnu  
iaseleS  
 
 
 BAB V 
PUTUNEP  
 
1.5     nalupmiseK  
nakrasadreB  nasahabmep lisah  adap  4 baB  irad   susak nad 2 susak ,1 susak
3 awhab iuhatekid , : 
.1  B  rumu helo nakutnetid anugiwd awij isnarusa nanuhat imerp aynrase
atiuna ialin ,noksid rotkaf ,agnub takgnit ,isnarusa atresep lawa s ,  imerp
laggnut  U .nagnuggnatrep gnau nad adebreb nagnuggnatrep gna -  paites adeb
susak  .%01 kaynabes agnub nad nuhat 5 utkaw akgnaj malad   imerp 1 susaK
 .pR rasebes aynnanuhat imerp 2 susak ,502.936.4 .pR rasebes aynnanuhat
nanuhat imerp 3 susak nad 096.626.81  .676.516.4 .pR rasebes ayn  
.2   naahasurep id naitilenep nakrasadreB pourG ecnarusnI ilareneG   imerp
 licek hibel magares ismusa nakanuggnem anugiwd awij isnarusa nanuhat
atad adap tapadret gnay nanuhat imerp adap irad  naahasurep isnarusa  .
 nanuhat imerp narayabmep kutnu  aggniheS  gnay  ismusa nakanuggnem
magares  nagnubag sutats kutnu   atresep igab nagnutnuek nakirebmem naka
.awij isnarusa  
 2.5   naraS  
 nakanugnem silunep ,nakakumekid halet gnay nasahabmep nakrasadreB
acnem kutnu magares ismusa  tanimreb gnay acabmep igaB .nanuhat imerp ir
 nial isnarusa sinej gnatnet nasahabmep abocnem tapad ini nasahabmep nagned
 .nanuhat imerp gnutihgnem malad adebreb gnay edotem nad  
 
 
  
 
 AKATSUP RATFAD  
 
 .inuyhaW atseD nad nawliN ,ajaridnA  akgnajreB awiJ isnarusA nanuhaT imerP“
”.nagnubaG sutatS kutnu magareS ismusA nagned   sniaS lanruJ
.5102 iluJ ,2 .oN ,1 .loV ,akitsitatS nad akitametaM  
 
noskciD  , la te ,.M .C .D . “  scitamehtaM lairautcA ”.sksiR tnegnitnoC efiL rof  
9002 .egirbmaC ,sreP ytisrevinU egdirbmaC  .  
 
imatuF  , T. ” 1 naigaB awiJ isnarusA akitametaM ,”  nahamejreT  totaG  .otnailreH
 larutluC ecnarusnI efiL latneirO noitadnuoF detaroprocnI tibreneP
.3991 .napaJ ,retneC tnempoleveD  
 
iP n .itiS ,itawa  ismusA nagned anugiwD awiJ nisnarusA nanuhaT imerP“
”.magareS   natluS iregeN malsI  satisrevinU akitametaM 1S ispirkS
.7102 .uaiR misaK firayS  
 
 .kkd ,gniribmeS ”.nagnaueK akitametaM“  .5002 .gnudnaB S2M , gnudnaB  
 
 .D ,osokarP odnI isnarusA mukuH” ”.aisen  .4002 .atrakaJ ,ATPIC AKENIR TP  
 
 .M ,idahluM rasaD “ - ”.isnarusA mukuH rasaD   ,adasreP odnifarG ajaR TP
.7102 .atrakaJ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L A NARIPMA  
NAGNUBAG SUTATS KUTNU ANUGIWD AWIJ ISNARUSA ATAD  
ON  kusaM laggnaT  habasaN amaN  nimaleK sineJ  kusaM aisU  rayaB asaM  imerP  nanuggnatreP gnaU  
1 6102/30/31  artuphayS sirA  ikaL - ikal  14  nuhaT 5   .pR 000.000.5   .pR 000.000.52  
2 6102/30/31  itnaY imraD  naupmereP  63  nuhaT 5  000.000.5 .pR  000.000.52 .pR  
3 6102/30/31  reltoH naudiR  ikaL - ikal  72  nuhaT 5  000.000.5 .pR  000.000.52 .pR  
4 6102/30/31   aziluY  naupmereP  52  nuhaT 5  000.000.5 .pR  000.000.52 .pR  
5 6102/30/31  ildaF irjaF  ikaL - ikal  51  nuhaT 5   .pR 000.000.5  000.000.52 .pR  
6 7102/10/01  itnayaD artiF  naupmereP  32  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
7 7102/10/01  nazirA  ikaL - ikal  73  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
8 7102/10/01  atisoR adI  naupmereP  03  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
9 7102/10/01  mahlI divaD  ikaL - ikal  43  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
01  7102/10/01  anitsugA seR  naupmereP  24  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
11  7102/10/01  nawdiR dammahuM  ikaL - ikal  83  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
21  7102/10/01  ineharguN iweD  naupmereP  22  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
31  7102/10/01  namidrA ardneY  ikaL - ikal  14  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
41  7102/10/01  hamalaS imU  naupmereP  63  nuhaT 5  000.000.02 .pR  000.000.801 .pR  
51  7102/21/10  sinadaliM  naupmereP  54  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
61  7102/21/10  artifluZ  ikaL - ikal  04  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
71  7102/21/10  itawarI  naupmereP  44  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
81  7102/21/10  airA dammahuM  ikaL - ikal  05  nuhaT 5   .pR 000.000.7  000.057.92 .pR  
91  7102/21/10  atifaB ineR  naupmereP  93  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
02  7102/21/10  irfeJ dammahoM  ikaL - ikal  14  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
12  7102/21/10  itneR lutaduaR  naupmereP  44  nuhaT 5  000.000.7 .pR   .pR 000.057.92  
22  7102/21/10  artuphayS yneD  ikaL - ikal  34  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
32  7102/21/10  akitraK  naupmereP  14  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
42  7102/21/10  dloneR  ikaL - ikal  05  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
52  7102/21/10  anirfA  naupmereP  55  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
62  7102/21/10  uyahaR inuY  naupmereP  84  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
72  7102/21/10  itnaY ifE  naupmereP  25  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
82  7102/21/10  inadnA iwD  naupmereP  24  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
92  7102/21/10  A itiS haysi  naupmereP  74  nuhaT 5  000.000.7 .pR  000.057.92 .pR  
:rebmuS  urabnakeP ilareneG  
 
 
       ,urabnakeP   rebmevoN 02 9102  
        ,iuhategneM  
        naahasureP isartsinimdA  
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  NARIPMAL B 
9991 NUHAT )IMT( AISENODNI ATILATROM LEBAT  
IKAL : NIMALEK SINEJ - IKAL  
 
 AISU  
)(x  
 GNAY HALMUJ
PUDIH   
)( xl  
  GNAY HALMUJ
LAGGNINEM  
)( xd  
 GNAULEP
PUDIH   
)( xp  
 GNAULEP
LAGGNINEM  
)( xq   
0 000001  123  97699.0  12300.0  
1 97699  28  63771999.0  146228000.0  
2 79599  57  79642999.0  530357000.0  
3 22599  57  4642999.0  206357000.0  
4 74499  37  49562999.0  950437000.0  
5 47399  86  56503999.0  743496000.0  
6 50399  66  54543999.0  945456000.0  
7 04299  16  33583999.0  276416000.0  
8 97199  85  2514999.0  108485000.0  
9 12199  65  30534999.0  669465000.0  
01  56099  65  17434999.0  582565000.0  
11  90099  85  91414999.0  508585000.0  
21  15989  56  11343999.0  198656000.0  
31  68889  57  55142999.0  944857000.0  
41  11889  78  35911999.0  964088000.0  
51  42789  001  80789899.0  529210100.0  
61  42689  511  69338899.0  540661100.0  
71  90589  621  39027899.0  170972100.0  
81  38389  531  18726899.0  881273100.0  
91  84289  041  30575899.0  569424100.0  
02  80189  341  24245899.0  775754100.0  
12  56979  441  90035899.0  319964100.0  
22  12879  241  73845899.0  136154100.0  
32  97679  041  37665899.0  662334100.0  
42  93579  531  49516899.0  260483100.0  
52  40479  431  92426899.0  417573100.0  
62  07279  231  59246899.0  740753100.0  
72  83179  131  4156899.0  795843100.0  
82  70079  231  72936899.0  727063100.0  
92  57869  331  1726899.0  309273100.0  
 03  24769  331  12526899.0  197473100.0  
13  90669  431  79216899.0  430783100.0  
23  57469  731  49975899.0  750024100.0  
33  83369  141  4635899.0  795364100.0  
43  79169  051  7044899.0  3955100.0  
53  74069  751  83563899.0  616436100.0  
63  09859  861  99742899.0  800257100.0  
73  22759  081  55911899.0  544088100.0  
83  24559  291  14099799.0  785900200.0  
93  05359  402  15068799.0  684931200.0  
04  64159  612  8927799.0  591072200.0  
14  03949  032  61775799.0  838224200.0  
24  00749  542  88214799.0  711785200.0  
34  55449  462  20502799.0  289497200.0  
44  19149  882  83249699.0  716750300.0  
54  30939  713  81426699.0  428573300.0  
64  68539  553  7602699.0  203397300.0  
74  13239  004  85907599.0  814092400.0  
84  13829  054  84251599.0  915748400.0  
94  18329  405  33445499.0  766554500.0  
05  77819  065  98409399.0  501590600.0  
15  71319  316  21782399.0  978217600.0  
25  40709  366  15096299.0  94903700.0  
35  14009  607  31951299.0  278048700.0  
45  53398  157  44395199.0  65604800.0  
55  48588  408  78329099.0  131670900.0  
65  08778  278  70660099.0  629339900.0  
75  80968  659  68999889.0  831000110.0  
85  25958  6501  70417789.0  729582210.0  
95  69848  2611  66213689.0  533786310.0  
06  43738  1621  21000589.0  188999410.0  
16  87428  5631  15983389.0  94016610.0  
26  80118  5741  73418189.0  926581810.0  
36  33697  2951  92800089.0  217199910.0  
46  14087  4171  91730879.0  418269120.0  
56  72367  4481  97048579.0  12951420.0  
66  38447  6791  64074379.0  445925620.0  
76  70527  3112  99758079.0  410241920.0  
86  49307  5522  20669769.0  89330230.0  
96  93186  7932  19128469.0  290871530.0  
 07  24756  0452  21463169.0  88536830.0  
17  20236  1862  64085759.0  445914240.0  
27  12506  8182  56734359.0  53265640.0  
37  30775  0592  41678849.0  858321150.0  
47  35745  1703  57119349.0  152880650.0  
57  28615  1813  25054839.0  674945160.0  
67  10584  3723  68615239.0  541384760.0  
77  82254  7433  71799529.0  38200470.0  
87  18814  7933  32988819.0  667011180.0  
97  48483  0243  9131119.0  101868880.0  
08  46053  3143  7366209.0  992633790.0  
18  15613  2733  80364398.0  819635601.0  
28  97282  7923  27114388.0  182885611.0  
38  28942  5813  12805278.0  497194721.0  
48  79712  7303  9866068.0  101133931.0  
58  06781  5582  5418748.0  105581251.0  
68  50951  2462  17888338.0  682111661.0  
78  36231  3042  72918818.0  827081181.0  
88  06801  3412  53076208.0  56923791.0  
98  7178  3781  5231587.0  5768412.0  
09  4486  0061  95812667.0  414187332.0  
19  4425  1331  21681647.0  388318352.0  
29  3193  8701  50805427.0  59194572.0  
39  5382  048  3785107.0  896214892.0  
49  9891  346  79127676.0  920872323.0  
59  6431  074  42718056.0  467281943.0  
69  678  923  22924426.0  677075573.0  
79  745  222  19941495.0  190058504.0  
89  523  141  58351665.0  451648334.0  
99  481  68  7806235.0  403193764.0  
001  89  89  0 1 
          9991 ,aisenodnI sirautkA nautasreP : rebmuS  
  
 
 
  ATILATROM LEBAT 9991 NUHAT )IMT( AISENODNI  
NAUPMEREP : NIMALEK SINEJ  
 
 AISU  
)(x  
 GNAY HALMUJ
PUDIH   
)( xl  
  GNAY HALMUJ
LAGGNINEM  
)( xd  
 GNAULEP
PUDIH   
)( xp  
 GNAULEP
LAGGNINEM  
)( xq   
0 000001  042  6799.0  4200.0  
1 06799  27  872999.0  227000.0  
2 88699  76  823999.0  276000.0  
3 12699  46  853999.0  246000.0  
4 75599  46  753999.0  346000.0  
5 39499  36  763999.0  336000.0  
6 03499  06  793999.0  306000.0  
7 07399  06  693999.0  406000.0  
8 01399  85  614999.0  485000.0  
9 25299  65  634999.0  465000.0  
01  69199  65  534999.0  565000.0  
11  04199  65  534999.0  565000.0  
21  48099  06  493999.0  606000.0  
31  42099  16  483999.0  616000.0  
41  36989  56  343999.0  756000.0  
51  89889  07  292999.0  807000.0  
61  82889  47  152999.0  947000.0  
71  45789  87  12999.0  97000.0  
81  67689  08  981999.0  118000.0  
91  69589  48  841999.0  258000.0  
02  21589  58  731999.0  368000.0  
12  72489  88  601999.0  498000.0  
22  93389  88  501999.0  598000.0  
32  15289  19  470999.0  629000.0  
42  06189  49  240999.0  859000.0  
52  66089  89  100999.0  999000.0  
62  86979  001  979899.0  120100.0  
72  86879  201  859899.0  240100.0  
82  66779  101  769899.0  330100.0  
92  56679  201  659899.0  440100.0  
03  36579  101  569899.0  530100.0  
13  26479  401  339899.0  760100.0  
 23  85379  601  119899.0  980100.0  
33  25279  901  978899.0  121100.0  
43  34179  211  748899.0  351100.0  
53  13079  611  508899.0  591100.0  
63  51969  121  157899.0  942100.0  
73  49769  721  886899.0  213100.0  
83  76669  431  416899.0  683100.0  
93  33569  641  884899.0  215100.0  
04  78369  851  163899.0  936100.0  
14  92269  371  202899.0  897100.0  
24  65069  981  230899.0  869100.0  
34  76859  402  278799.0  821200.0  
44  36659  912  117799.0  982200.0  
54  44459  432  845799.0  254200.0  
64  01259  052  473799.0  626200.0  
74  06949  172  641799.0  458200.0  
84  98649  692  478699.0  621300.0  
94  39349  523  755699.0  344300.0  
05  86049  653  612699.0  487300.0  
15  21739  693  477599.0  622400.0  
25  61339  044  582599.0  517400.0  
35  67829  884  647499.0  452500.0  
45  88329  335  132499.0  967500.0  
55  55819  575  47399.0  62600.0  
65  08219  516  262399.0  837600.0  
75  56609  856  347299.0  752700.0  
85  70009  707  541299.0  558700.0  
95  00398  277  553199.0  546800.0  
06  82588  358  563099.0  536900.0  
16  57678  749  397779.0  702220.0  
26  82758  0301  56999.0  53000.0  
36  89658  0211  139689.0  960310.0  
46  87548  7121  116589.0  983410.0  
56  16338  1231  351489.0  748510.0  
66  04028  1341  755289.0  344710.0  
76  90608  7451  908089.0  191910.0  
86  26097  2761  258879.0  841120.0  
96  09377  1081  827679.0  272320.0  
07  98557  8391  163479.0  936520.0  
17  15637  9702  277179.0  822820.0  
 27  27517  6222  898869.0  201130.0  
37  64396  3732  87569.0  22430.0  
47  37966  4252  313269.0  786730.0  
57  94446  4762  15859.0  94140.0  
67  57716  1282  433459.0  666540.0  
77  45985  2692  757949.0  342050.0  
87  29955  6903  607449.0  492550.0  
97  69825  8123  461939.0  638060.0  
08  87694  3233  901339.0  198660.0  
18  55364  0143  734629.0  365370.0  
28  54924  2743  251919.0  848080.0  
38  37493  7053  451119.0  648880.0  
48  66953  9053  634209.0  465790.0  
58  75423  6743  409298.0  690701.0  
68  18982  6043  574288.0  525711.0  
78  57552  6923  421178.0  678821.0  
88  97222  7413  647858.0  452141.0  
98  23191  9592  833548.0  266451.0  
09  37161  8372  507038.0  592961.0  
19  53431  7842  688418.0  411581.0  
29  84901  4122  177797.0  922202.0  
39  4378  8291  352977.0  747022.0  
49  6086  7361  774957.0  325042.0  
59  9615  4531  450837.0  649162.0  
69  5183  7801  270517.0  829482.0  
79  8272  448  616096.0  483903.0  
89  4881  236  445466.0  654533.0  
99  2521  454  83736.0  26263.0  
001  897  897  967706.0  132293.0  
101  584  584  23775.0  86224.0  
201  082  082  924645.0  175354.0  
301  351  351  0 1 
            nautasreP : rebmuS 9991 ,aisenodnI sirautkA  
 
 
 
PUDIH TAYAWIR RATFAD  
 
inairgnA alleD  id nakrihalid , iauL  ,  natamaceK natnauK  
kiduM  , baK . ignigniS natnauK  , rebmeseD 02  6991 , 
tup ir   kapaB irad sirA.M   ubI nad itawardnE   gnay
 id tamalareb iauL  , natamaceK  natnauK  kiduM  ,
baK .Ku ignigniS natna ,  isnivorP uaiR  . siluneP  
leynem 220 NDS id rasad nakididnep nakiase   uatnaR
gnalaiS   nuhat 002 2- 002 8, naktujnalem  nakididnep  ek  
 kiduM natnauK 1 NPMS 002 nuhat 8- 102 1  naidumek ,
silunep   ek naktujnalem NAMS   1  kiduM natnauK  API nasuruj nagned  sulul nad
nuhat adap  102 4. 
haleteS  m nakiaseleyne   id nakididnep  1 NAMS kiduM natnauK  silunep ,
nuhat adap 1S gnajnej ek naktujnalem  102 4  natluS iregeN malsI satisrevinUid
idutS margorP adap uaiR misaK firayS  akitametaM  igolonkeT nad sniaS satlukaF  .
adaP  nalub  102 iraurbeF 8 silunep ,  nakanaskalem  ajreK  ketkarP   laisoS saniD id
 urabnakeP atoK nagned  luduJ  “  ,AMS ,PMS ,DS aisU kanA  halmuJ huragneP
 atoK id )MSK( niksiM tagnaS agrauleK halmuJ padahreT atilaB nad
adnagreB raeniL isergeR nakanuggneM 5102 nuhaT urabnakeP ”  gnay
gnibmibid  helo  i raM nozaroC yrroC ub  ,ikuz nad .cS.M  nakranimesid  adap   6 inuJ  
102 8 adaP .  nalub  iluJ - silunep 7102 sutsugA  itukignem  hailuK  ajreK  )NKK( atayN  
 id aseD  gnunuG otoK natamaceK ,  raoT gnunuG  , netapubaK  ignigniS natnauK . 
siluneP  nakataynid  sulul  naiju  anajras  nagned  luduj  saguT  rihkA  “  imerP
 sutatS kutnU magareS ismusA nagneD anugiwD awiJ isnarusA nanuhaT
nagnubaG ” agned n nesod  gnibmibmep  nojirpA kapab  ,  ,iS.S .M dE  .  aggnih
duts nakiaseleynem i adap  02   rebmeseD 102 nuhat 9.  nagned isakinumok nilaJ
:liame id silunep  moc.liamg@02inairggnaalled  
 
